Study of caspase inhibitors for limiting death in mammalian cell culture.
Apoptosis in mammalian cell culture is associated with decreased bioproduct yields and can be inhibited through altering the intracellular signaling pathways mediating programmed cell death. In this study, we evaluated the capacity to inhibit caspases to maintain high viable cell numbers in CHO and 293 cultures. Two genetic caspase inhibitors, XIAP and CrmA, were examined along with a mutant of each, XIAP-BIR123NC, which contains three BIR domains but lacks the RING finger, and CrmA-DQMD, which has CrmA's pseudosubstrate site replaced with that of another caspase inhibitor, p35. Stable CHO pooled and 293 clonal cell lines expressing each protein were exposed to apoptotic insults, including spent medium, Sindbis virus, and etoposide. For each insult the mutated protein resulted in higher viabilities than its wild-type counterpart. However, the mutants provided different levels of protection, depending on the insult considered. CrmA-DQMD was the preferred inhibitor for spent medium-induced apoptosis, whereas XIAP-BIR123NC conferred better protection for etoposide-induced death. Addition of Z-VAD.fmk to the genetically engineered cells enhanced viabilities in the presence of spent medium or etoposide; however, the largest increases in viability were experienced by the control cells, indicating an overlap in caspase inhibition between the genetic and chemical inhibitors. Finally, parental 293 cells were treated with caspase-8 and -9 inhibitors, Z-IETD.fmk and Z-LEHD.fmk, in concert with spent medium or etoposide exposure. Spent medium-induced death was delayed more readily with the caspase-8 inhibitors, CrmA-DQMD and Z-IETD.fmk, and etoposide-induced death was stalled more so with XIAP-BIR123NC and Z-LEHD.fmk. These results suggest that the apoptosis pathways induced and the level of protection afforded by a particular caspase inhibitor may vary with the insult considered.